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\BSTRACT : PROBLEM TO BE SOLVED: To provide a method of manufacturing the capacitor of a 
semiconductor memory device by using an electroplating method. 

SOLUTION: A first interlay er insulating film 80 is formed on all the surface of a 
semiconductor substrate 50 on which a lower electrode elctrically connected to an impurity 
injection region is formed. Then, bit lines 82 are formed on the first interlayer insulating 
film 80, and then a second interlayer insulating film 84 is formed so as to cover the bit 
lines 82. In succession, a lower electrode seed layer and a plating mask layer are 
successively formed on the second interlayer insulating film, and a hole is formed by 
etching so as to expose the lower electrode pad 78. Then, the hole is filled with a 
conductive film 96 which is substantially on the same level with the upper surface of the 
v lower electrode seed layer and formed through an electroplating process in which the 

lower electrode seed layer is used. Then, a residual plating mask layer and the lower 
electrode seed layer are removed to expose the side wall of the conductive film, by which 
the lower electrode 96' of a capacitor is formed. 
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|>^£0*%BJ(- =fc Z>W.%* v 

tag § n^ssittfStft* s v \& *m *a 

vm^-?— yRv-'* -'^-zx-rm'Sf—y?: Bfof & - 
>cj:o-c. * a- > - * s^TsntffiA^rit $ tJ. h m at £ 

H Jf; n° ? - y * ffl '< ^"C ffi^,^ • / " in* fir o z t iz i. o 

*^x7m><?-yRi*mmT&nwmi/- kjb' 

[00 2 1] tuIE^-HJl{iS^AS.K. Q^K^R 

z ix h er>&& i 0 1 4 £SBiTf&£ L 5 S . 

[00 22] 1515* •y=3f-7^^Jl{iB PSG(boro 
— phospho-si 1 icate glass) 
§L SOG(spin-on-glass)§L PSG 

(phospho-si 1 icate-glass) 
I, 7^M/y'XM, DLC (diamond li 
k e carbon)!. SiOj, Si N x ffi, S i 
ON,!. T i 0,1s. A 1 O x M, A 1 NiJ&ZtzltZtl 

[0023] mil* v*-?^7M^?--y%.v : i<'— vm 
oh, msizmtx, mm* •v*-?x7m'*?-y&v : 

[0024] MIBTSCm^ffl^- SffTttt 



lei^iJiaih.^ * - - > ^"f h Z. > iz J: o -c jgffi $ ix 
[0025] HtrlE^-T .'s> ■y^'ft 

[0026] a^, *mmzj:&n^.x ■^m^iv^ 

H Lfcfft, MIBT^mffi/N 1 -y H±KSS 1 JfSI^ 

mzmfcth. <x^x\- rnami mrmmm±(z\z h 
mfcth. &mx\ mizm2mmm.mm.±.izT^mm 

m 1 ii^.Te.mK*^^--> / ^"LTfrieT^me^^:/ k 

)VT£Bfc?h. <X^^X\ lufE*— )V<F> 

n^mmm> ix^m-thx^ 1 1 luiETSCtt 

§ tu-z mil* -v^ix? m Rt*miT%$w&m->- vm 
i 1 x m ummm <n mm. z.btzxr>x 

mm±i.-zi±*^>^>?±.%'>mm : 2:Bfc-t&« 
[0027] mimmmcr>Bmm^iX<nm oiMf^ti 

n-y Y ±.i,zm%&W^&*BdZt %>7>K frlE^— MzX 

atBja-ri. <!r^x\ mz^9-~yy'*i-i7'zTun. 
m±.<,zTmmmmmnmzBtit-t % . 

[ 0 0 2 S ] fufEI^SMc^j£f2fe b «<£^ J: 0 (CitttT$ 

tib. mi^->V(n^R.h<^9-=-yy^ixr.z 
mil* -y^^y^m^zmmm^B^th . &\ >t-, 

IfflEPf life «<n Ji95 S: i^* L X - - > -? § ^ -y 

1*1 (-^fiJt$ ixx \ •> P»S^« SrSJRWOSfci Lt ^ ^ - 
- ^ ^ $ ^- TIBS IBS m ~> - H « 0> MS a: «5 ffi S "ti: 4 . 

[0029] msmmmi&mi'V-V'f vm. &mm\t 
mm. v-vyr'ztitztfv is>j ?ymttzi±ztiih.cr> 

[0030] HtrfE^-y^^KPgT^'^-^^^§ix 
•y^-ex^«S.t^T^mffiM^-KJl{s, i^t.tz 

frti&ffik vix-f ^ 9 - - y y $ ti fz * v * -7 * 7 i&i^ 
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coosi] flffETawsffiFHS'- vmmmwiizmnzm 

[00 32] MiESf 2JBfa«e»IWr J^Bit-f fffffi 
$ ixtz b* •■/ S7-f >CJ;r)ti5Ip (-fe;l-7T7 , f 

[0033] mmmm**->i ftizmfc?&ffi<.-, m 
iznnmzmm-f h y 4 - h ji £ fne* — * -oje 

[ 0 0 3 4 ] miyJ -f—i>>- Ym<nMf8fflmz<K<®& 

t ^-/^KSKtH3K*-f 4 d h K J: o T . -f 
-> - KJI&flM-f 

[0035] Huie^-f -h-^— KJBiDT&ritKPtliifcOMI 

OittT*ii£ ~ c: 4>T*4. MIE*-^ff:M§ 
itfc¥3SEtiO£IR<9£iS *: gtlt 7 ^ - > ?'TT§ . * <?> 

[00 36] Hui5Tai«m^'-v vtz^mmxwm-tz 

[0037] BuRT^l:m^° y wt&Mt Lxm&t 

h & . BirieTgufl: & ^ -y k <^»±a5 w± s&bi&rkt:- 

£ri4 J; 5 tcJ^Bict"!) d .> 1> T"^ 4 o :oi8, HiJiE5-f 

[oo 38] ^mzghh^^^^9<^>m&^&^mm 
xt^w& * *ffi-t ivmzftmt 4 m$t±^ 4 t^^s 

mt5;W K£stft*tf4*-/I/*ffM^4B#-e^>'^" 
**ifcb*-y h ^2:fflv^eeSP&tSffiSr3Blffl"C& 4 
fc#>fc 1 B^ElflTtfJ+T'kMlE^-^ftML o 
h. *3tmzM£. T&W&*nft* v 

ffiici: ot«L«l T^Uffl^- K«vf^-^Sr 
ffi#^:^i£t«J:-5T3fe^tci^*Laft. MoT. 

4 c > tf-c # I. . i , *^afltc J: tiff . Ttmm t T 

smEffiffl is- vm £#-r l t h umx-m^T^mz 

[0039] 



■f&2kimmzmMZix& z > x-xt^v*, ^mavzm 
mmxt^m^z^m^ $ ^z-^^zmm-t^t^z^ 

4 . SSft HlMtCfe^-C Is]— tcft-^liffl— 5£rS*^ SrT. 

IS«c $ fife . HtfKMf i^il^^EfftiOa * Jt ( 
"JOiffltiSSf^S-r S - > t S> 0 . ^^rac^ 3 ffimw 

[0040] *f&Bj(cfS4 ¥»f*^< ^ m^Fco* 
^j^is? com^nm^sM $ ?i s ^ r ^ h z m 4 tea 

[ 0 0 4 1 ] 04 . J: otiS 

mmAtfmmziixis r> . ^±««A±t:{i2o^v 

mAttzBmzixtzv-xmmLiziiTwnm^y?? 

m=tco *-tj*zs9 <r>T%VmM Oifihh, 

[0 04 2 1KIT. mn ^mmizm^ ^x*%tmz9h 
h mmmm * m 1 < mm-r h (•- % o x , h4^b-b' 

[0043] <^ 1 >0 5 JVMia 1 0 {i^BJ 

[ 0 0 4 4 ] 0 5 %&ffiimi£, t -f^mft&m. 5 0 ± 
izTMrnmrnis- fb 5 2 *»t-s> . s^w^^^r 

ffi&tmtii.ZtiX^& i"Ja vWS.. sLttt±mtzy- 

o^^mmxhz., 

[0045] mzT&nmm>— 5 2 iswgffttt^ 

IllsPti, R hi, RuJK. Irl, OsHifcK 

Pdjs-c, miea-A^iRSfkWiP to : i. Rh 

!fe)MM{iC aRu0 3 I. SrRu03l. B a R u 0 3 
I, BaS rRu0 3 I, C a I r0 3 I. S r I r 0 3 
JK, B a I r 0 3 JK*fe<5 (La. S r ) Co 0 3 flRT v 
MiaMtt^aiKJiCuJBI. AllR. Tal. Mol, 
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WS Uffi?. T i S i x 8L Cos i x M. Mo S i x JBS* 

NK. TaNl, WN*. T i S i NJJjL T i A 1 N 
US. T i BNI. Z r S i NfflS. Z r A 1 NR. Mo S 
i N3M. Mo A 1 NI. TaSi Nls^ljTaA 1 N 
mt'-h h , 

[0046] BulETgCMffl^ - KJB5 2( SiSK-fttt* 

J: o-cPfeSL-^-r^HJUR-C^Jfi-*- £>- >^?b(:S^ 
L ^ ^ , h . TS^SEffl is— FJB 5 2 iO— mi '&WL 

XfTCTSHIffiffi ^~ F* 5 2 3f Srffl^fiBntfir&T 

coo47] m^TMWMm is- vm 5 2 (sx^ * 

MMU &3.fzlZV —9 s — 7/l/-y3>'?:(IML"C ffM 
T £ ■§> s&\ T3B1:®M y-K15 2 &&fS£f h tzHb^W. 

[ 0 0 4 s ] mtn. miTmmmmis- f» 5 2 * r 

5 2 5X^7^^ ^"^^T'ffM^- S^IJDC^f 9 
V >7~mm.$:&m-fhZhtfX'£Z>. Z.cr>t*. D C'< 
7 — Ji 1,000 W^JK. A r >y^fi0iIS(3:2 0 sec 
mfiJK. ^x-'^iSSBS 2 0 0'CSE(cS5eLT R u 

[004 93 TffllETSHEM i'- F JB 5 2 tift 50-2 
OOOAco/f^tcffMt-iol^^aSLu, T 

mnmis— \tj§ s 2 $ r u m-cffM-r*^'-«iT^ 

ISffiffly- FJg 5 2 Sr 5 0 0 XW&tOW.ZlZl&&?&* 
[ 0 0 5 0 ] ffiyi «fc a t-2TIB5«ffiffly- F« 5 2 £ 
7FM tBTETSBIEffiffl ^- F« 5 2 ±K.X •» 

4t£f£g&*>«Sl?< 7^IST'^ -y^VX^i: LTffi^tt 

ffiSr^iR LfciacKse* JtiiJgsMtMfrffifc: ± •'til 

(c^L^m^^v^ not. airse* 

Jf54U:BPSG (boro-phospho-s i 1 
icate glass)!, SOG(spin-on 
g 1 a s s ) JK. PSG(phospho-si 1 i 
cate glass)!, 7?M/yXM. DLC 
(diamond like carbon)!. Si 
S i N„JR. S i ON 2 I, T i O x jg|, A 1 O x 

jr. a i N.mttziizti^^xn^^^Mmx'B 



[00 5 1 ] gtrfe^ v =*f 7X ^154 s ■•/ 9 >.) > 7 

wM\%mz iot * & & . ,x -y * -? x ? a 5 4 *• 

[0052] huIE^ 7^v^^I54^I?$l5ffML.J: 
o 2: & # -v ' * soTSPmiEiO^'atc J: o X ifce $ ix 

^Rt*. 1 OOOAg^SSIttli^tAy^ 

5 4 is 1 0 0 0 ASffiiOJ* $ IZ&fli-? h . 
[005 3 ] 065r#S3^-ix{i\ ^S^'IX^Sr^ror 
mflE^ v=*rVX?/l54cO-3 *?TSPfl:ffifM^5Elil&i: 

UEffifflS^— Vm 5 2 SrKJCft-f ^ y®$l (React i 
ve Ion Etching) Um^X o TiMfK6^(~ 

milE^ ••/ ^-7X 7lA7-y5 4' RlTF^^M 
ffly-HI^->5 2' Ci:oTHtife^#;««5 0 

;UH 1 , x/^. su!E*-^H 1 ^3 

.a^miiEx 7^-77. ^ w ^ - > 5 4 ' ows^inai s 

[0054] mi $r#J8t-*i.lf . ««^< •x d f^"SSr^ffl 
L-CTSPmSffljSfl:!! 6 6 r*-;PH 1 tariff 4 S 
^jft^StLS. EP*>. A^V-y-X5 8iOPtffil5:^l 
§E£R6 0 S-iiL-CT«B5«SEffl^- 5 2 ' (3 

ii i& $ -t±-X y V - V - X 5 S tf>B® iSS 2 ISM 6251 

fi5 0r^7 ^?S(Ci*lvtTmM^ -v^Zft'J » -tit. 

ft—tvH 1 rt^-c-isajsa^T^m-Effl^- FJB^^- 

y52' OlPJM-C'y-xl;.® 6 4 t^mWCRS^H 

timm . Tgp«®^^- kji^^- >- 52' « 
ipjimt'W tu $ ix h ±m x 0 % h T^mmmmmm e 6 

>-5 4 ■ e)±&mmtmMmzm-%is^'£xytmz 
[0055] mmTummmmmme 6ZPtmtLx 

onium platinum nitri te : Pt 
(NH 3 ) 2 (N0 2 ) 2 ) LTffifflL. a* 

«ag*y-^niffi6 4 1 Lx&mi~zzbtfm£ u\ 

Zcr>m, MS** y^rC0^t LT^7^fi(plati 
ng bathtub) <7)'i&mi 7 0~9 0°C. 
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mcOi&miS-l 2 ss 1 , * -v*a$iDpHtiO. s~ 

-4 . J< •y^fi??rt^oe^ta5SBS^iSSi-j:0 . 5 — 1 . 5 s 
1 . IS.m^mit 0 . 1—2 A/' c rn s -f £ , 

[00 56] flifieTIS^ffiBWIKJB! 6 6 £ P t ffiS~-$fiJt 
-^^(.CftraE* "/drifts LTffiftfi:£iS7*> ^ 

(ammonium ch 1 orop 1 at i nat 
e : ( N H 4 ) , P t C 1 s ) £fzltm(t&-£M ( c h 1 
orop 1 at i ni c acid; H-Pt C l 5 ) r 

[00 57] *,*>oA,, * ■:/ LX a&iOffcb 0 fcr 

Jf-?g> LTJi Pt, Ir, Ru.Rh, Os, Pd, A 
u . Ag, C o, N i £tzl&Zi\^cr>%&-£*:t;tJ-£.WM 

ilhlt (NH 4 ) 2 PtCl s . H 2 P t C 1 . RuN 
OC lj, RuCl 5 , I r C : 1 i . ( N H 4 ) 2 I r C 1 6 

[ 0 0 5 S ] ME V— 6 4 {i: P t . I r . Ru. 
Rh, Os, P d . Au, Ag. Co, N i . \\'&i>li 
Zix h cn^X *)%&Zk. f/X$ h . 

[00 59] US 2T#g3-f , Mie^< y ^7X7f < 
^ - > 5 4 ' fcgiRWKBfc* I X MfET^mSffl»«^ 

7fM7-> 54 ' #S i O; «£ 0£-&*&fiHF*g;"£ 
£. tzis. BOE (buffered oxide etc 

h a n t > mmz^mmc Lxm^z^smTrm 
[0060]-*. miTMW&m \s- F « ; ^ - >' 5 

2 ' 7^'7Xy , l'x7- >" 5 4 ' iV&Ji-f&i&fiX- 

r**-r 4;>t t # . w\<nTmTffi£-r & z > t -c § 

-6, FUtf. HuieTgBmSfflv-H^^-^5 2 • # 
■Pt ^fcJiRui "9fc**§£\ dii^HtiHFSlia* 

tziiBOEmmzMLXT-m-&^iox\ srae.* 

7 «v ^ - >- 5 4 ' CD|&£B# . fly iETg|J«Sffl i^- H « 

[006 HI9 zmm-tixiz. miiT^mmm^- k 

M><9~V3 2' £ |$£ L"C UrtSTSBItSSfflaWEBt 6 6 

mr<<?->5 2" Sr«JdtL-C^4«I«lKt=iEfCT3B1l 
fifflv"-KJB^^->'5 2' <DB&*B#, ^t£3>ij?ji££ 

[0062] fiaUJf. Tff«Sffl^- HJf 5 

[0063]' liifaTSWEfiiffl ^- KJfi^*->' 5 2 ' # 
CuSfcliAg«J:3KHF igfffiCigWSftSJftW J: 0 



[0064] fillip L^J: oCX -/ dfvx^/I^-^s 
4' 5l K T^lSffi>-K1^7-y5 2' ^sft 

6' mitfLZixh. 

[0065] 010 &&Z&?1-U£ . -T v *C0T3MI 
S6 6' *J Jgfig § ft*: *S*«LLfc: C V D 2r<£ * *: tax; < 

•y .^ u yrumx-imtonzrm lxwsjsh s s smjt 

COl? S K & . f^m.^ 6 S com $ J S 4 4r 

mimmm e s «± 2 0 n miojss tc^-c* s . 

[006 6] fif!EK1BK6 8liTa 2 O s BI. SrTiO 
3 (STO)E (Ba, Sr)Ti0 3 (BST)I, 
PbZrTi0 3 (PZT)I. SrBi 2 Ta,0 9 (S 
BT)I, (Pb. La) (Zr, Ti) O s (PLZ 
T ) JH. B i 4 T i 3 O !2 W43tt±iii'?>-<0ffl-&J:»35:6 

^mmxmm-h. 

[0067] <X^X\ |ffiESWtBS6 8±tcc VDM4 

7 0 {sHfrtaTSumsM k w ( m 5 so 5 2 #53 > > m 
nmznmcows.mx'mm-h . 

[ 0 0 6 S ] — *. MOD (Me ta-1 - Organi 
c Deposition) *-Srfflv>T P t WS&Zrfr 
^i0/¥$, piJ^.!S'^5 QnmCT)W.%\ l Z : mtiZLX* J ?>*>- 

b°> -3— f- y^rffl^t/i trydiJS&^p t mo 
DiifS ( 1 o%cop t -r-tf/i-rth^- h > 9 0% 

iO X ^ J - ) V(?>&£m ) £0i*K *: PSff L T -W ? CD 
±35«ffi 7 0 > LT^fiS^ix-g. P t jfffltiOJS£&tfJR3I 
£0^S2t1Is1bp-^I), 

[006 9] ItrlS±SCB:S 7 0 ^ P t ffltt-J^f£^4» 

flJ.ffl^Ilg^ft!!iD*S> LT3DO'(col 1 o i 
d) sOXb^rJ-^v yyi5 : S^hh, Z<T>l5&*:m^ 
i»^(C(i. T^-f X^-?3 0 — 5 0 A«0P t 3n>f 
H«fc 'OZz&W&fStft (solid content)^' 

%H-*\ZW&ZtlX ^I.Pt3D>f F^^il^cOX t= >' 
n-f- ^ > ^^T^ 1 0 0 0 Aco/?$ C3-f^ 
tl., J£^T\ *^)3 0 0 — 5 0 O'CfoiiV h&SmJM 
5:^1 0^iatT-3rr/P3-;Ujfi*&#l6$-<i^:a, a 

p tmmzmttt^^>-?cr>±.%>nm7 o t l 

XB&th. 

[0070] <m2mm&m>m 1 1 a^^M^2m 

[007 1 ] *^BJ!t^£^2|IMW{i±gC« ; S67 
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[0072] 3 £> JCR L < SftBH^il-tf. H 5 Tb^H 9 £ 

5 o±(c^rr^'^^50T^iB6 e^m^-fh, <x^ 

X\ (310 > HSJWt-R t ^SSr fiSffl L 6 8 £ 

[ 0 0 7 3 ] - mlldl^Mb S±JCC VDfrS 

£ fcti xy v •/ * 'J > *^SrC±««ffiffl ^- K« 7 2 & 
J550-1000 AsoJSS . 

[0074] TBI e±SP*ffiffl v - HJB 7 2 1 Wm 

[00 75]S^t. > V —X 5 S 5D0tffi$:l% 1 IB 
m 6 0 Sril LT Btfie-hSCmffi Sx-H17 2 CM L , 
PilSJiSI 2 6 2 5:31 LT V — -2-1® 6 4 tcSKS L£ 
*t!B"? - III 7 r #B3 LXtm LfclKSv* v =Sf > WM. 
fl^UISI— =5r^£SrffifflLT±a5«ffiffl^-KJ17 2 ±t 
* + v * * ±3M&ffi 7 0 ' r mS^J? $ (c^fiJt-f -£> . 

[0076] ^-W^?-hS5«:1l7 0 ' *rHM^ 
iitioTffM-r^^^i^P t . I r, Ru, Rh. O 

s . Pd, Au, Ag. Cu, Mo. Co. N i , Z 

n. Cr. Fe^^i^iXo^ffi-^Sr-frtf^WS^iSfff 

?C0±.W>'9M7 0 ' SrflDH;.* y^STffM-f &Bf<- 
|..±. P t . I r . Ru. R h . Os, P d . A u . A 
S . C li . M o , Co. N T i . Z n . C r . F e 

[0077] mi&Lti£olZ**J-Sis?±.18B&7 0 ' 

ii£M^KM#fI#&^'4^fcSM 5 0 £>£fflfc:JlM 
^fL&df-^ ^^^±SStttE7 0 ' *r^7— tc^-f&Ct 

t.'sy^i3tS7 0' Pg&LtzZrT-X 

[oo7S] <msmmm>m 1 27^0 1 7<i*f£ 

-f & f53 JO£^HI.£*t"I§l£rffi[S~C'2> & . ^f&W-ffi 
SIS 3 ^JteBIBtA^iifM ^ 'J «^ iO^r ^ * £ C O 
B (capacitor over bitline) 

L . *% H J{i:C UB (capacitor under 

bitiine) mm^i-^^mw^^um^^ 

[ 0 0 7 9 ] 01 2 Sr#3S-fix{f . %WR<VW-'S%i%fc 
JBtcffi *#3¥*M ^ U if^^f -w?>-:7 (nffl&smi. . 
* IT WfrXtS 5 0 ±t* : F^aiJR 7 4 LT vStt 

fs«« > mzfeWM zMm-r s . itnes^ ^mi 7 4 « l 

OCOS (LOCai Oxidation of S 
i 1 icon) ■n : <^ttz\th\yV^m z ?- J rfV&-n : Mzi.^ 



V \X" . mti V-xmM 7 6 ±.(ZTMW&' * v K78$;f 

mmtmm sojim l -t mm-t h t&ib&j * k 7 s 

[0080] , mi£T^«1SA< -y K 7 8 ti»«tt*r 
ij^'jn >-/i(tc7)*— '^bJc-^ S c: i: L t' $ . 2 MM 

•y F 7 S ^^-fiM> LTJBfiS-r ^if-^Wi^iOllI^lO 

[ 0 0 S 1 ] a«sWt=ii . 8uI£Ta;«S^*-y H 7 S*i^ 
SJK hit Jgflg-r h ft . fLtaWBH SPfcSJK i '0 £r 4 J: ^ 

78t 2Mii jB^-r*»-^t:«as«e^y 3 
^KXKSK^m^taJB § ffljt-cjgjac l 3 ^. . ^ 

ZX\ mmmZT i NI. T a Nl, WNK, T i S i 
N,^. T i A 1 T i BNI. Z r S i NI. Z r 

A 1 NJ0!. MoSiNl. M o A 1 NJ!, TaSiNI 
*/SJ±Ta A 1 

[0082] iTtii. MlETaimffi^' y K 7 8{±e±ffl 

iS3&*a^siA«s«fc o =5: o . mm&±m-Mmm^T^iz 
itrnmrnx. t=a « § ix^^t-e^ § ^ s , - - t , 

BURPSM^JST i NI. TaNI, WNl, T i S i N 
I, TiAl NJR, T i B NJK. Z r S i Ni. Z r A 

INI. MoSiNl. M oAlN.1. T a S i NJR* 
jt«TaA l nit. miB&as&RBLliP tK. Rh 
Rul, Ir.l. OsJK&fctiPdBrc&&, 

[0083]«fi4Lfc±a {cTgCBfe'x -y F7Sr^i 

mt Lxmtth&GteM&zixhfflbw&im-^x 

[0 084] fl(riES5lSIBI«*8ffil8 0±tCt* 

7b7^y82*ML. K-ftBSiOirO. fvh^-f 
>- 8 2 2:11 0 9 2 JUajfiSftUS 8 4 5 0 £0^ 

. lotet* 7^7^82 0>®mm! c ±&3k 

H±C(iSS 2 JBI8B6»BS S 4 >: iife^JiMtXJtso ft h $gft 

^ <?)TgWEffi3WBB£ § *L — JB£-f 4 . * — ^ 
4-f-y y8 2CJ:^-ceBS-^§^4 l I>^T^ 

ft. 

[0 08 5] 1JIEIS2JBia*i»KS4±K«! 

*jiijtJK8 6S:j[$ja-^&. mMmmmtm8 ettmsjn 

<f, B-il^JRIiitiP^ S i 3 N 4 fS. Ti6 2 I. Ta 2 2 
0 8 K. ifctAA 1 2 0 3 M> LtffML^ft. 
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c o o s 6 ] mfctj&mjkM8 eimm-r^mfinmx' 
m}m±m s 6 <r>T&m , mx.ism2m rmm^ sao 

[0087] fJie^iJiaihMS 6±{c{i#«tt«^>ST 
[0088] ffffiT^ttlSffl F/I 8 8St^ -> * v 

A7M9o>ixBf8.Loi> ftmmnmm. m s Rim 
3S*-;*<±» mm i mmmm^TUMMm^- fji&c/ 

y-Fiss Co— SRJif^xe-easittM*^ * Jt was 

(iffcaKiSMfrSifc: i otii L^v^H)B?> LTJgJjSc 
-3-5. SfttfJt::, f^cXmTTg5«Sffl>—F®8S^ 

R?>— KflSSliCufj^fiA glt«t§ ( * L 
T. figSXS-CTSMEffifflv'— Ki98 8«0— S5*K*fife 
»£t«it 4 TSPmffiffl v— HJB 8 8 it R u 
IK-OBfiJti-S . — fi. Mf£^ -y^-7X^Ji9 0lSS i O 

: mx~Btfi-t & . ■zcoxoiz^ Tumm is- fs s s 
E±tom&=.*t ix imam i hj^sstp i < t 

[00 89] HI 3 &#8S-ffi.i^, fSIg^ff^t^ 

> (2 J: o T 3f + ^° y * {OT^tSx'M S ti h * - /U- H 
2 50tl*5ti§-f &^T\ 2*%m 

tixm^z RicH±-< * >■ ma-fife?: as u- 1 * 

•y*77,;l9 0, TM6&J8 ^- KiB S 8 &t>'IMiJPi 
jtB!8 6*3MRWfc:l5ft*L"=C.* 7^7X71^7-^9 
0 a , TSlffilffl i^- h*f * * - V 8 8 a&t/fiiMI&it 
M'^->-8 1 Qimfcth. 1yf£JS«^ 

fi&x-mimjtw-tf-ys 1 st-j^TitaiSix&ss 
2 mmsmms a t *<nT<vm 1 mm&*&ms o&mx. 

tz2 o Z t izJz-oXTWKM't-y F 7 8 £15 

Jt£B *-;wh 2 $*u> t TSraM^- F 

[0090] — 2r , t'7h7-fy82 <offlsaa^±35* 
®±(ClH 2 JIIBIi&ttil 8 4 ^ &&#JjlItKJt<0£> I) X^— «f 
S t 3- a* -y K * ^*6t8JK C ** Jgfig* *lT ^ 4 . 

una* -^H2 <7)Bmmx s ss-^-s w *• aufl-r 4 . 

2 * 4 ^—-9- S>^f^7fy C S: 14 



±a5*B5SraSUiS-fr4d-.— 2^fc"-y h^^f >-8 2\,z 

^c-t faux* e eiE-^i5frr*«ja mt* iusr . fne®3t 

[ 0 0 9 1 ] 12 1 4 r#53-til(f . p< •/ * 
-/90 a ±(C^fi!t § iX7^/S^y - >- 9 2 Sr R^*^- 

my-vm^^-ys s a5opjM#*3?ftS;ft&£-C'*- 
;i.h 2^^^B)t$n/--Ks^-s£K^tt^ *ymi 
fi&xmtmizm£Lxmsm9 a zmm-z . 

[0092] W;Uf , P$li%M^ LT T i N *rSM^f± 

H2c0F*]^ao li ^ 7^7X?1At'->9 0 a±{^* 
"^•l> , ^^T\ CMP (Chemical Mecha 
nical Polishing) fi&X'WM^iVtzT 
i N*r|^LT^ •y^VX^Jl-'N'^ — 79 0 a^OiigfSSl 

m>^-yss&cr>®m*:n\tiz»:&» -rzt. Tmm 

m> < -y F 7 S (CttMS^ t iS^ $ tl . KT IS^ - >l H 2 c7)T 
U Sr tE« S Hf: h mmmm 9 A S * 1 h , m % £P$M 
M9 4i±SMXfiT-pSSM9 4±tfM$il4^ ^pv^ 
7i0TSPmiS£1fB!c^-4^KX/ i T^«&''N"-y 

ixsii4 ztiWitLxziy-!?? hmmm$imzm& 

-thZ\bi?X'%%, ttz. ^119415:^+^^^7 
SMEffifcTSSmffi^-y F 7 8 >^)Pat*«*Jii^a!PJ2:-r 

[009 3] luiePtMK9 4fiT i NffiTtfit-C'^-TS 

zttrittcw mimmm9Ai±±m^v^^ fm, # 

it t> cnm.-k X 0 ^ h ^ SSI i: L X mtfl I o h . ^ 2 T\ 
miSAJR^'J-y-'f FMiiWS i,m. T 1 i S i x §L Co 
S i x M. Mo S i^mttzltTa S i,,^'. Btfl£#S 
Sftm^(±T i NIL TaNI. WNJR. TiSiN 
M. T i A 1 NR. T i BNI. Z r S i NBL Z r A 
1 NI, Mo S i N^t. Mo A 1 NJBL Ta S i N.K^ 
fci±T a A 1 Nl?t 0 »4 . 

[0094] hi 5 T^^ctfiM. mm i mmmmt 

TSP«®ffl*TO9 6£?fM1-4. ¥3** 
3£S5 0 Sr^MS^jBS*!^^ -y ^^^I^m^-C 
yN°>7_y 5 8<7)KS*iSf 1 1£H6 0 «rii LXT^M 
mis-Vm^?-y8 8 a(c5E^L. /^-V— ^5 8 
<OlSfiEti382E»6 2 5:ILty-Xll6 4 tifi^ 
4, fSfc. T^miEffl^-Ffl^^-^SSaCOlilS 

T'TSPi:isffl#CK9 e^waiLjsrtT^-^H 2«oi*j 
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— ~C yo o 

[00 95]-*. airs* Ifz X o {CT3JW*-/ H78 
(- , TSHEffi^ -/ K7 8 SrSMMfcK'J > BTxPfM 

m *ti?zs mxrcmtfi vtzm-stzim-'w 2 commz 
mmm. 9 4 sjbjr l^^m.x-m^ »/ ttmzft-o x 

tf-zt-H 2^**T»1tffiffl3HWS9 6<0*TaiLT ^ 
rc£ . ^S^iitf. Tama^ -y H 7 8 < t fc 1 

PtMH 9 4c*-AH2 coSgPtffM-r €.d>:-S* J: 5: < =5: 
[00961 016 Z&m-ttiM* miles 1 9SMf&1&0> 

t&&> mMmzm-^-frrnxma^ -v^-z^ym^?- 

> 9 0 aat s T^«1SS>— Hfl^"^->-8 8 aSr|5&* 

i OjfJBrtU MfSTSf5«ffiffl^ -He-M^->'SS 
aKu ifciSA «TWftbJfc«£Ktt. H Fi^Srii 

/;^-y9 0 aaL K TgPmffiffl>— l-i' V->'88a 

;f A7->-9 0a*SiO, TflM L , mff eT^@ 
^ H.fy n^- >-8 SarRu T'^fi5t L^^-tti - 
X •v^7X7,|a7->'9 0 afSHFigiSifcliBOE 

if as $• i4^M > t arttflfliwcMt* t . t 

&m3j-f£. -TOKL TSPUffiffly-HW'^-^S 

S acOiST^W-ilil'JISjhM^'^ — 1 StfJgJjicSii 

* fro -7 x ^ 9 0 a &?>V * fcJiT 

1,^2 mffl'&*m s 4 c7)64S'i*K±-r « - 1 tfx-t & , 

m}M±f&'S? — >S 1 SfsT i 0 2 m£ 93r& 

m£izi,3.m33.±&j*7-ys i s^t^^m^t 
t > h warn . * tfss 2 /fRg^sis 4 <^mw s s> k 

[00 9 7] luaiL^ctot^ y*-?X7m'*?->9 
0 aS.t K T^m©ffl^- FlA7-y8 8 a #561$*$ 
*i/CT95tBISffl»1BBt9 6 ^{ie^lltii - ^ KJ: 
o-C^r J r^>'^^T^fl:lS9 6' 

[0098] 117 **J*i'f0)T&1& 
©9 6' ±CilI9 8*:ffML, 1S1EJH±.t-t±^r -r 



a^SUS^rffiti.* 1 HS6^HS^*S^<:ll1tW(=l3|— t'A 
(5iJi!i\ ^-rv^ -^<o±ap«ffil 0 OisUl OOi 
-3 ( I C V D 1T& . .X '•(••/ ^ 'J > 7"*a 4tl*MOD 
izX iXBfei-&Z t t>X'£. HI 1 ?>«£ 3 K±ffl!«Sg 
HJB 7 2 ^Sr.^tS^ =f*i£t:-»^4 k- 

[0 099] ^B^iOMS^M^lCiiiJs. ^-;l-H 
Ift-f &ZbWX*$&. mMJ&9 4'c* 

[0100] * ^^•v -^iOT^m@9 6 ' *m 

8 8 a WfflJ£*»4>TS81ttS6ffl»«fl»9 6 £WajS-£*fc 
tote*-;!' H 2 F'qfC^X Z k &m± L 0 

^ t> {- . £0TgPmiS 9 6 rJ&fc $ iut K 

(;«TgI5tSSffl KlA7-yS8aJ 

coioi] <m4mtmm>m 1 stj^m 2 1 sr#g?. 
FP*^<>fci a^ratfiK 1 0 4 z-tti^mm 1 1 

X ffifc? h ARZ/M^, * * IS z: fx z> m CTS5fl; : Effl 
y-FiA7-y88a tOflUS h M^W-z -S> 7 -< 
H fl| L S: $ iC^'BX-r 4 ^ t o * *r i^v \X ti . 

Mies 3 > mnmzm-tzm'ni-% . 

[ 0 1 0 2 ] m 1 S fttf, 4^**^ 5 o±;o 

?F*Bfi9&AffliS . W ^ fc? V - 7 6 ±(c ^SK J: 0 
=Sr€.TaPims^-y H P *J8&*h . WieT^mS^' -y K 

^Sfi^FJiiTSPUffi^' -y H P arWS)K*r-ft-tf «t o KTBfiR 
7 c7) 9 4 #hs ) * it < /c*^ icsjgai § tit; t W 

s (c^ $ ix/z i o ^ . mss&x u ^ u ^ ym i o 2 at/ 
Lo%>» mmmmm 1 o 4 im 1 7 ttfc wsas 9 

0 4(iTiNl> LTf^iS-r^.. 
[0103] HirsELfe «t ^^T^m®^''v ¥ P Z'J?*:< 
khl mcomm.m 104 Sr-i-tJi ^ ^fi)cL^f^» Me 

s 3 mmmk sgwwcra— *:iag»& ^ tTTgc 

<KV->-C\ *-;PH30S!iaicJ5ajS^TSPtlEffi 
fflS^— Hif^^— >8 8 aJOMMi:^:*.W(=ji^4 7 

[0 104] fiiIR5>f KJBLtiTSraffiffli'- 
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J3 8 8 a £ J1M-C * !> ft'St > 9IH Wl" PJ-S: 

WC'B^ ?> . L*» L . t*fjt * ••/ * xmz X -> 
;h— »l H 3 i*itlrtit ^ivST*«ffifflSflEK ( EI 
0 ^ 1 0 9 ) tffll ft Iff t L "C flv'EJt^ & ^ > * 
In. ^r^. 1liriE94+- KJBLtiTSIEffiffl^ 
FfflVN'.^-> S S a £flt/&^£ftHiUf3£&ftff-C 
4 U>. Mils'. fMlSt*-;iH 

i?33> a*p t M^s«(-{i. Buie^-^ -r— y— KiL 

!H2 0^51 0 9#H3) tfffE^-f +— £>— H/fL*PJ 

-t-^ ittitMww*. tMist=if -V" / * y^mmmco 

ST- 5 -f i— Is— H « L *<g? ft $ ix h Z t tz X r> Xm 

.T&mmmmwm. (120^109 mm ) t ? 4 -^- 
- h Lfi^rafc^iie^x h u^*^»*n* z t 

$010 9#BS) >{£M£~&?#ltC5'f KIL 
iB.(&-*-4*§££, ^-fwriETffl5«ffiffl«1EflB (120 
■1 0 9#re> >Mfa5-f^->— HBLSQ^ffitcftfl 

mie*-^ -h 3 ftizmf&*i-i%Tmm.&mmmm: (m 

050109#33) tmily J-h— HJiL*-fflMSr 
ft St > I T L J: 3 h ~t 4*8 Slzli , fffilSTgCffi® 
SICK (132 0^9 1 0 9 #53) >ME5^t—>-K 

• l m^mz^m^s-, h v Azmzt i- ^ -^itis ^ i 

-f—i'— KiL commza It 4 ftWJK^aHRli*?^ 

i^ffi SrlSiart-4 - i: K^rixtf^Stci: £ix& . 

. 0 105] lilT. HI 9i^MLX^^ -r-s—vm 

: 0 1 0 6 ] HI 9 2T#B3f . v— HJf L 

i±(c*ERff^v— h i o ezmwi-th, zzx\ mrie* 

Rfgv— Kl 06 Sr^-T-l./cftiOm^-^ '^liii^ 
^ m&BW&n,^ -v ^IS i: 1 PI— left 4 . 

aw-TTXis, .'^7-y-x5 8«oifeffi«^iiea6 o£ 

i. ^y-y-x 5 8^)»e*i»2ii»6 2*aiLr v 
-xnmb4\,zm&zti&. ^m&msLsot: 

[0107] fllfi^ER^v- K 1 0 6 ar P t Xffi&tk 



0 6 li-ft^WK^»t^ L-C«36-tt^"V-»ftKv 

[0108] iteWIJy- K 1 06 SrJBER-f 
ot. HI 0 6<W2#*-'L H 3i|SfD 1 , 

2 *jjS«c^r 4 J: o izWM-tZ Z t tf&£ U > . ^W-TiL 
(5\ ^ffiJi^- HI 06 £?&t!t-r£Bt. *-;l-H3i<S 
IETgPffi15ffl>- H«/n°^-> S 8 aCOifiSfC^^v- 
— H 1 0 eizk-oXfflmZix^^-XolzBfR-t hZ>ff 
U'», -iOiatC. milS^^v— HI ObiOffM 
(Cfci >-r , Mlfi^ER^^ - H 1 0 6 50^^*—^^ 3 

m<n i / 2 *?iio*i-^^a^ L^m&iz'?^xiz@a£t 

[0 1 09] m^LtzXo iz^m&is- HI 06 &Bf& 

LtzWc. ^mm-y- h i o e &&$mizt&$\ Lo&mz 

^■mm-y- h 1 o 6 tftswtttiE'J-f * . zcom. fflas 

n o - 5 o rt-s. *«gs l v \ 
[ o 1 1 o ] m&Ltz x o izfc&frtisvt'i *>mmm 

t'Wfy- H 1 0 6 £tm\itlt£* ^-W&y— H 1 0 

6 zmtfttzsmjimmuzmiiztiz, > mmz*->v 

H3c0.iS^(cH^»$ixTE!l S^v^-i—y— HJiL 
*ER^>— K106arPt«OJ:-5 

^ ymm&&m¥T ix i, mmL<r>hhfm<r> 
ftizmzmmz^mts tvz\ x*h h . 

[0111] — lulE#£^v— H 1 0 6 SrJBfifc-*-* 
Citot. ^ER^^-H 1 0 6<95^@ti*— ^H3SI 
«0 1 / 2 *i«^)*i-^* 5 M S L v v> v ^ C > {£R tSJHB L 

?t ^ 1 3^ft h , z i\\t*mmy- h i o e $r RjEtt-f ?r 
>f&m^x y-^—y- Ym]-*^$L~thnF£>m&t 
mw-tntf, ^mmy—vi 0 6arf«ti.(:s^ 
-c . mmy- h i o 6^g* i/2&±izm&-tix 

IS . KlIESJEDtt-f 3f yfflffiSMSX' 7 4 y— HiB L *r 
7^ H 3 ^iK^cOlI!IS(C^Eic-C- £ -f \ * -VI- H 3 WJb 

vmLtf*->uH3<n±mz&fc*ti&m&i,z!,M>k 

[0 1 1 2 ] 01 Sfc^Six^J: d'Sr^^-t— ^— H/f 

L^m. Kfo&j xymm&xmmmzmmizmi 
Lx^-v-mmi'Zy^i—y-^m^Bjs.i'^^ - 
•z t\ mmnmmmm s mmmmcoT^mmmy- 

H /I -> 8 8 a t mMtMz PI — ^r4Ml JK k t T J^JiS 



:C01 16C617A_J_> 



(& 5 ) ) 0 1 - 1 6 0 6 I 7 ( P 2 0 0 1 - 1 6 JLS 



ffifflawrat ( m 2 o co i o 9 «bs ) t mm&w$tx*Bf& 

i o 6 mimm-ctz i < ifz . 

[oii:-?] ptii oc-z^-vmrn^y-i ->--> 

- K.I L rffM-Wft^i. H 3 ^gPSCX 

■•^7x;i.'^->'9 o aco±asataJb'cP t §t£.^ 
[0 1 14] MIB7^-t--i--FJlL^ffM^^502S 

h , mimMmiwmi-htz^m^^mioMmi.i 
mmmt lxb&i£ a t-t&m'KmcomMizfc^xzz 
iih. mm. mwm*:PtmtLxB®.-t&ti>-£izi± 

X> < y ? >J > 7'?i : £XB®.-t hZ. >*'ls lV\ £ , 

^ <j >-^umx-mtmmm$:Bf&-t^mi,z^m^ 

(Long Through Sputtering) 

[oi 15] mmmmmmifizMzitt-ti-H scorn . 

{f . fliriwntHR*i i o o n miizmm-th . *zm%cr> 
mmz j- ixif\ mtmmm hts gt* fflwtpti 

> l -TffM-r LTSM^)DC.H7-(il 0 
k vm&t-fh Z'crfX'% . A r-T^tfiJi: 5 s c c mg 
K>t"^> -i: § , *m HsS^SKli 3 0 0'CSI 

[oi i6] #^t\ Rj&tt-r *>m\\ji ! &. mui\& 
'&T>\/zi>-mm&x'¥mfcm% 5 oco±m(zmm^i\ 
tzmmf&zmfr&mii-tLif. x^-^-bm^a 1— 

is—YmV-tfBtfL^ii-h, 

• [0 1 17] 12 0r#M-m^\ MIET^ffiffiffl^- 

f«t ^^(CtT^m^ •/^rX^i:^KB'5^[s]-T'-S> " 

J8S-t?i£\ A5 80|5ietiSllg2l£6 

0 £51 fCBiflST^affifflv— 8 a i. il 

*S*rU v^7-V-*5 8<0fS&W:aB2KiK6 2£ilL- 
T V-*1IWB6 4 ^ilfe^ix^. 5 0 

v *mzmitfzttmxmimm* v *xs&*? 0 . -r s 

i . 7 a i~->— L±xTmmmmmm 109** 

vT^mmmmmwi 1 0 9 fs<xmzjm^ & c\ti,zz:& 

[01 181H21 S:#S3-ffi.{*, * -yJfVX^Jl^^ 
-y9 0 aa.VT^m®ffli>-Kii^^-^8 8aC0^ 
£F5K * MISS 3 > WKR-tSBIf L X * 



+ ^y^«IIl 09" StJBgJW -Wft, TgPm 
Sfflj^ffiH 1 0 9 > J 41— is- F.lL^-t'Sf- 
MilfP t J; Vj:Z>i%£(zlt:A ••/dfvx^JB'^ — >9 

0 a S-t^T^mffiffl > - K ,1 K ? - > s 8 a Ol^SPg 
T' 5 1-— > — F /f L $ it i> t Sr RSih-T -I. « f?!l 
^.{f. TSUmffiffl^- K«.'n*^->-S 8 a A g^^-lj 
Cu^^O. T^mffiffl^ffi^ 1 0 9 & tf 5 -f 1— > 

- KSL^Pt J: H FillJIilM.!; 
L T m ^ ■& jfeftttM^rifi * fSffl L T ^ y * v ^. .7 Jf vc^ 
->-9 0 aat k T^lSffly- h*/l^^— >-8 8 aSrBfs 
* LX t TS«ffiffl*1ffll» 10 9M7^t->-Kl 

[0119] ifcivt\ -r^^KIKJKl 0 8^B)tS 
P^S.^^vt>^±^mffil 1 0(S0^gB*:BWe»3 

- K-l L Sr.T3P««m3f«» 1 0 9 > R tm'MX'B^.-t 

^t^y^OTi o 8*g5a#iamT-c-*iaB 

KJl L i: ora^ffi-eiSfkfta^JiSi^ni) d 1 2r RSihf 
-i)o Sot. ?<7)T&W& 1 0 9' i:^r^/'N->- 

^i^m.^ 1 0 8 tcora«o*ffit=%sw^ k 

ixt ^ -v v ^° >- ^ iOiffiixltyiia^itSn^" -S. ^ i: * RSit^ •!> <. 
[0 12 0] ^-vA'y^^iSfil 1 0{5luf£B2^ 
1&Bm<n£ 0 IZM^ -y * iM^'il -iXB^t h Z. > t 

[0121] *mm&iii4m&&i&G. *tit£. Tumm 

■'< K P Sr»S«S:*t/«fc ^ (c^a.^T-ffM-T-i. , M/_ 
\i . TSUmS^ f -y H P SrSmKtt.-K l Jy | J3y.I102t 
TiNIl 0 4* s !iim(3m«$iX^2fiMi: LTJ^fiJtf 

^B^4^ 4 ^^ffiiimrie^ 3 mmBMiztt^x * -v 

[0122] <m5mmm>m2 2&t/m 2 3 *r#B?. 

^fi#i^ ; i a tcT»««g>N'V K P ^^4-< fc t 1 

Kfiffii*-ft-tf «fc 0 ^nmx'Bfcth . fi l . m 5 ^tfe 

1 , mzw. 5 mummx-it uwe 5 4 ^ - h a l > 
s. 

[ 0 1 2 3 ] 1212 2 £#S3.m(i'. *i**«*aag5 0 
!ET^«^n°v H P(i^< 1 1> 1 «i0»2K£**» 
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4 mtimmioms > mmz* ->i- h 4 ft i-m®. $ il * t 

[0124] mSeTSPflEffi^'-v F Pim22l~^iit2 
J: 'J C»1Ett* 'J y!Ja> l 1 2 , F$M.9i 1 1 4RV-& 

■&m&&m 1 1 6 f/mmzmm $ 3 mmmx°m&L 
*tih , 

m&nmmm ( 0 1 4 <n 9 4 mm > t mvmzm ttwr 
mt 1 -xMtfL-t& z t vx-z h . MieK-MJgi 1 

UliTi NfglTffMU ffriEa^8i^JR8l 1 1 6liP 
1 HT«^& C h . 

.[0126]^?. lft£*33SM^JRfcSIIlWKHt 
J; ->"C TgP«1Sffl ^- F JB v < -9 - > S S a tf>fflg#l5ai 

[ 0 1 2 7 3 51* . mzTmmmmis-vm^?- 
>ssai ffime^tz^-f -s v -i 1— f ji 

l -c TS5«fifc' f -/ f p ±m <r> &±m±mm 1 1 6 

f MiETStfESffl y-FlA7->'8 8a coMM > H% 
ffj t Z 31 & -t h v A 1- - is— F II L *<JBbSc *tlh. Z<K 

m. ai>M«ii 1 6 *m\thtz>t>r>wjm:4 

[ 0 1 2 S ] MI£7^-h-^-KJiL{±Tse»' ^y F 
t XT&fcthfzmzyA -f— is— H*L<0j£®{STSPtt 

[ 0 1 2 9 ] [12 3 5r#S3^-TX(-\ WISTSffiflSffl ^~ 
KfA , ^-78SaSl f 7'ft-y-KlL!:iV^t 

1 S > LTS^AT I. . WIS«m^ y ^XgiisfffESI 3 

?cDTunm^mtmnw( / zm--%:~<m££x-T&nM 
mmw& 1 1 s-/j f 7f<-;uH 4 pimzytmziih z t 

msmtmmcn^tmm^zm-xhi . 

[0 13 0] M^L^cketc^^ 7«SSffot* 
-/lH4s0l*igCSrTgP«ffiffl®aMl 1 8T^[«t/i 

HJi/^^ — >8 8ac0fiJj*ajB. ^f^^^KflLR 1 2 



o^MKfe h ac^^^^^«±^«iii 2 2<om&m 

it* > 

[0131] iiinE^+v^-^^jiSpiEffii 2 2ti«neas 

[0132] l?Xk*¥tWi:a.£ U«.i(:S^^t 
[0133] 

[0134] Sfc. *»HHtcJ:fLar. TSUmffi^'C-y Ft 

yA y^^^zSSmiZtiffiimmX'Z Ztzubiz 1 [£]iO 

ld$*-fS. MoT, ^-vAN^^iO^Bmtt^, ICS; 

[0135] *?ibhi- inijr, Ta:«®>T^« 
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